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FROM: Monique M. Perron, Sc.D., Toxicologist . %MA—
Risk Assessment Branch 1 (RAB1) W

Health Effects Division (HED; 7509P)

THRU: Gregory Akerman, Ph.D., Toxicologist b,_m /f»—\___,

Risk Assessment Branch 3 (RAB3)
HED (7509P)

TO: Kelly M. Lowe, Acting Branch Chief
RABI1/HED (7509P)

As part of the 2016 registration review of glyphosate, statistics were performed on all relevant
tumor data identified in animal carcinogenicity studies. According to the 2005 Guidelines for
Carcinogen Risk Assessment, trend tests and pairwise comparison tests are the recommended
tests for statistical analyses of tumor data. The Cochran-Armitage Test for Trend (Snedecor and
Cochran, 1967; one-sided) was used to evaluate whether individual tumor data demonstrated a
linear trend. The Fisher Exact Test (Fisher, 1950; one-sided) was used for pairwise comparisons
to determine if incidences observed in treated groups were statistically different from concurrent
controls. A Sidak correction method was used to adjust for multiple comparisons. As a result,
raw unadjusted and Sidak adjusted values are presented. Below are the results of the updated
analyses.
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Lankas, 1981 (MRID 00093879) - rat
Testicular interstitial tumors - males

T able of Interstitial by Group
Interstitial

Frequency
Col Pct 305 103 3149 Total
N 49 44

100.00| 94.00| 98.00( 88.00
0 3 1 6 10

0.00] 6.00| 2.00] 12.00
50 50 50 50 200

Cochran-Armitage trend test and Fisher's Exact Test

(0,3.05,10.3,31.49) | Cochran-Armitage Trend, 1-side 0.009 .

0,3.05) FISHER'S EXACT, 1-side 0.121 0.321
0,10.3) FISHER'S EXACT, 1-side 0.500 0.875
0,31.49) FISHER'S EXACT, 1-side 0.013 0.039

Wood et al., 2009 (MRID 49957404) - rat
Mammary gland adenomas - females

Table of adenomas by Group

adenomas

requency
Col Pct 95 3169 12297
N 51 51 51 49

Group

202
- 100.00| 100.00| 100.00| 96.08
0.00] 0.00] 0.00 3.92

51 51 51 51| 204

Cochran-Armitage trend test and Fisher’s Exact Test

Sidak p-value
(0,95,316.9,1229.7) Cochran-Armitage Trend, 1-side 0.062 .
(0,1229.7) FISHER'S EXACT, l-side 0.248 0.248

Mammary gland adenocarcinomas - females

Table of adenocarcinomas by Group
adenocarcinomas Group

Erequency
Col Pct 95 3169 12297 Total
N

96.08| 94.12| 98.04| 8824
2 3 1 6 12
3.92 5.88 1.96 11.76
51 51 51 51 204
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Cochran-Armitage trend test and Fisher’s Exact Test

(0,95,316.9,1229.7) [ Cochran-Armitage Trend, 1-side 0.042 .

0,95) FISHER'S EXACT, 1-side 0.500 0.875
(0,316.9) FISHER'S EXACT, 1-side 0.879 0.998
(0,1229.7) FISHER'S EXACT, 1-side 0.135 0.352

Mammary gland combined adenomas/adenocarcinomas — females

Erequency
Col Pet

Adenomas or adenocarcinomas

Table of combined adenomas/adenocarcinomas by Group

Cochran-Armitage trend test and Fisher’s Exact Test

(0,95,316.9,1229.7) | Cochran-Armitage Trend, 1-side 0.007 .

0,95) FISHER'S EXACT, 1-side 0.500 0.875
(0,316.9) FISHER'S EXACT, 1-side 0.879 0.998
(0,1229.7) FISHER'S EXACT, 1-side 0.046 0.132

Stout and Ruecker, 1990 (MRID 41643801) - rat

Thyroid C-Cell Adenomas — males

Adenomas | (0, 89, 362, 940) | Cochran-Armitage Trend, 1-sided 0.079 .
Adenomas | (0, 89) FISHER'S EXACT, right-sided 0.348 0.723
Adenomas | (0, 362) FISHER'S EXACT, right-sided 0.060 0.168
Adenomas | (0, 940) FISHER'S EXACT, right-sided 0.099 0.269
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Thyroid C-cell Carcinoma — males

arcino:

Carcinomas FISHER'S EXACT, right-sided 0.252 0.441
Carcinomas FISHER'S EXACT, right-sided 0.518 0.768

Thyroid C-Cell Combined Adenomas/Carcinomas — males

Adenomas_Carcinomas (0, 89, 362, 940) | Cochran-Armitage Trend, 1-sided 0.087 .

Adenomas_Carcinomas 0, 89) FISHER'S EXACT, right-sided 0.141 0.367

Adenomas_Carcinomas 0, 362) FISHER'S EXACT, right-sided 0.060 0.168

Adenomas_Carcinomas (0, 940) FISHER'S EXACT, right-sided 0.060 0.168
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Thyroid C-Cell Adenomas — females

enomas

Adenomas | (0, 113) FISHER'S EXACT, right-sided 0.710 0.976
Adenomas | (0,457) FISHER'S EXACT, right-sided 0.147 0.380
Adenomas | (0, 1183) FISHER'S EXACT, right-sided 0.124 0.328

Thyroid C-Cell Carcinomas — females
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Carcinomas | (0, 113,457, 1183)

Cochran-Armitage Trend, 1-sided

0.494

Carcinomas | (0, 457)

FISHER'S EXACT, right-sided

0.509

0.509

Thyroid C-Cell Combined Adenomas/Carcinomas — females

Adenomas_Carcinomas (0, 113,457, 1183) | Cochran-Armitage Trend, 1-sided 0.042

Adenomas_Carcinomas ©, 113) FISHER'S EXACT, right-sided 0.710 0.976
Adenomas_Carcinomas 0, 457) FISHER'S EXACT, right-sided 0.090 0.246
Adenomas_Carcinomas (0, 1183) FISHER'S EXACT, right-sided 0.124 0.328

Pancreatic Adenomas — males

1 8 5
2.33| 17.78| 1020 14.58
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cnomas

Adenomas | (0, 89) FISHER'S EXACT, right-sided 0.018 0.052
Adenomas | (0, 362) FISHER'S EXACT, right-sided 0.135 0.352
Adenomas | (0, 940) FISHER'S EXACT, right-sided 0.042 0.120

Pancreatic Carcinomas — males

Carcinomas | (0, 89) FISHER'S EXACT, right-sided 1.000 1.000
Carcinomas | (0, 362) FISHER'S EXACT, right-sided 1.000 1.000
Carcinomas | (0, 940) FISHER'S EXACT, right-sided 1.000 1.000
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Pancreatic Combined Adenomas and Carcinomas — males

ochran-
Adenomas_Carcinomas 0, 89) FISHER'S EXACT, right-sided 0.052 0.149
Adenomas_Carcinomas 0, 362) FISHER'S EXACT, right-sided 0.275 0.619
Adenomas_Carcinomas (0, 940) FISHER'S EXACT, right-sided 0.108 0.289

Hepatocellular Adenomas — males
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Adenomas | (0, 89, 362, 940) | Cochran-Armitage Trend, 1-sided 0.022

Adenomas | (0, 89) FISHER'S EXACT, right-sided 0.700 0.973
Adenomas | (0, 362) FISHER'S EXACT, right-sided 0.551 0.910
Adenomas | (0, 940) FISHER'S EXACT, right-sided 0.101 0.274

Hepatocellular Carcinomas — males

Carcinomas | (0, 89) FISHER'S EXACT, right-sided 0.827 0.995
Carcinomas | (0, 362) FISHER'S EXACT, right-sided 0.954 1.000
Carcinomas | (0, 940) FISHER'S EXACT, right-sided 0.845 0.996

Hepatocellular Combined Adenomas and Carcinomas — males

88.64| 91.11| 91.84( 81.25

Page 9 of 15

ED_001560_00000090-00009



Adenomas_Carcinomas (0, 89,362, 940) | Cochran-Armitage Trend, 1-sided 0.078

Adenomas_Carcinomas 0, 89) FISHER'S EXACT, right-sided 0.769 0.988
Adenomas_Carcinomas 0, 362) FISHER'S EXACT, right-sided 0.808 0.993
Adenomas_Carcinomas (0, 940) FISHER'S EXACT, right-sided 0.245 0.569

Brammer, 2001 (MRID 49704601)

Hepatocellular Adenomas - males

enomas

Adenomas (0, 121) FISHER'S EXACT, right-sided 0.248 0.434

Adenomas | (0, 1214) FISHER'S EXACT, right-sided 0.028 0.056
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Knezevich and Hogan, 1983 (MRID 00130406) - mouse

Kidney Adenomas - males

Adenomas | (0, 161, 835, 4945) Cochran-Armitage Trend, 1-sided 0.442

Adenomas | (0, 161) FISHER'S EXACT, right-sided 1.000 1.000
Adenomas | (0, 835) FISHER'S EXACT, right-sided 1.000 1.000
Adenomas | (0, 4945) FISHER'S EXACT, right-sided 0.758 0.986

Kidney Carcinomas — males
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Carcinomas

(0, 161, 835, 4945)

Cochran-Armitage Trend, 1-sided

0.063

Carcinomas

(0, 835)

FISHER'S EXACT, right-sided

0.505

0.755

Carcinomas

(0, 4945)

FISHER'S EXACT, right-sided

0.253

0.441

Kidney Combined Adenomas/Carcinomas — males

1bi rmitage Trend,
combined | (0, 161) FISHER'S EXACT, right-sided 1.000 1.000
combined | (0, 835) FISHER'S EXACT, right-sided 0.758 0.986
combined | (0, 4945) FISHER'S EXACT, right-sided 0316 0.680

Sugimoto, 1997 (MRID 50017108-50017109) - mouse
Hemangiomas — females

Table of Hemansiomas by Group
Group

o A Y P

Col Pet 165 8381 4348

50 50 48 45 193
100.00 | 100.00| 96.00| 90.00

¥ 0 0 2 5 7
0.00 0.00 4.00 10.00
50 50 50 50 200

Page 12 of 15

ED_001560_00000090-00012



Cochran-Armitage trend test and Fisher’s Exact Test

Test
(0,165,838.1,4348) Cochran-Armitage Trend, 1-side 0.002 .
(0,838.1) FISHER'S EXACT, 1-side 0.247 0.434
(0,4348) FISHER'S EXACT, 1-side 0.028 0.055

Wood et al., 2009 (MRID 49957402) — mouse

Malignant lymphoma - males

lymphoma | (0, 71.4, 234.2, 810)

Cochran-Armitage Trend, 1-sided

lymphoma | (0, 71.4)

FISHER'S EXACT, right-sided

lymphoma | (0, 234.2)

FISHER'S EXACT, right-sided

lymphoma | (0, 810)

FISHER'S EXACT, right-sided

0.007

0.500 0.875
0.248 0.574
0.028 0.082

Lung Adenomas - males

adenomas

0,71.4) FISHER'S EXACT, right-sided 0.793 0.991
adenomas | (0, 234.2) FISHER'S EXACT, right-sided 0.602 0.937
adenomas | (0, 810) FISHER'S EXACT, right-sided 0.964 1.000

Lung Adenocarcinomas — males
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adenocarcinomas | (0, 71.4,234.2, 810) | Cochran-Armitage Trend, 1-sided 0.028 .
adenocarcinomas | (0, 71.4) FISHER'S EXACT, right-sided 0.630 0.949
adenocarcinomas | (0, 234.2) FISHER'S EXACT, right-sided 0.380 0.762
adenocarcinomas | (0, 810) FISHER'S EXACT, right-sided 0.086 0.237

Lung Combined Adenomas/Adenocarcinomas — males

Incidence | (0, 71.4,234.2,810) |Cochran-Armitage Trend, 1-sided 0.336 .
Incidence | (0, 71.4) FISHER'S EXACT, right-sided 0.752 0.985
Incidence | (0, 234.2) FISHER'S EXACT, right-sided 0.414 0.799
Incidence | (0, 810) FISHER'S EXACT, right-sided 0.500 0.875

Atkinson 1993 (MRID 49631702) - mouse

Hemangiosarcomas - males

0 0
0.00 0.00 0.00| 8.89
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tage Tren

>

ded

hemangiosarcoma

(0, 1000)

FISHER'S EXACT, right-sided

0.053
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